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A Competency-based Framework for Analyzing IT Impact
Joop Kielema
Nijmegen Business School
University of Nijmegen
Abstract
Orlikowski has suggested a model for analyzing impacts of technology in social systems. Her model is not a
specific model of organizational impacts of information technology. In this paper a model is presented that
places the organizational knowledge and information processes at the center. With this framework the role
and impact of IT on organizational information processes can be analyzed more specific.

Introduction
In the 1970s and 1980s a massive amount of research was done on the impact of IT on the organizational structure. But this
research did not offer a very consistent view. It became clear that the impact of IT on organizations could only be studied if a
more dynamic framework is used. This framework should take the organizational processes that shape system design and its
consequences for the organization into account. Especially the political and cultural context is seen as an important factor. In
this respect the structuration theory of Giddens has been very helpful to develop a more dynamic view on the impact of IT.
Giddens says that social structures offer the human agent resources they can use in their interaction processes, thereby
restructuring the social structure. The social structure is the landscape in which system design and use takes place. Following
Giddens’ duality of structure, Orlikowski (1992) speaks of "the duality of technology". She refers to the principle that human
action and the social context in which these actions take place shapes technology, whereas technology influences human actions
and social structures at the same time. The influence of IT is, however, not given by the technology itself. Actors can attach
different meanings to it. Orlikowski argues that technology is "interpretively flexible": the influence that a newly designed
technology has on the organization is not inherent in the technology itself, but rather depends on the interaction between the
technology, the organization and its human actors.
The aim of this paper is to specify Orlikowski’s framework. She explains the relation between technology and social
structure and process in general. Her framework is not a theory about the impact of information technology in particular. Her
framework also gives little attention to the organizational context in which the technology is used. IT is designed to support the
organizational knowledge processes in which the information is made. In this paper I will outline a theoretical framework that
is more specific then that of Orlikowski, because it is about organizational knowledge processes.
First, I will discus a model on organizational knowledge processes. Then I will add the role of information technology. This
framework can be used to analyze the impact of IT. Finally I will discuss the advantages of this model.

Organizational Knowledge Processes
Generally excepted is the view that information is something the user creates through a proces called interpreation. This
interpretation depends on the frame of reference of the user. This frame of reference is the knowledge structure that a user already
has. Information can be called a change in this knowledge structure. Three things are in this respect important. First, all
knowledge is related to an agent ( a user). Secondly all knowledge processes are self reflective: we need knowledge to gain new
knowledge (Bateson, 1979). Thirdly knowledge processes are not strictly individual but are related the social cultural context
of the agent.
The user of IT applies his knowledge in a specific social context called organization. In organizations this social context
is created by what someone is supposed to do. It is through the division of labor and the coordination of the separate work places
that a specific social order is established. Peters (1988, 1989:82) calls the formulated jobs, following Weber (1985: 122), the
organizational competency.
The organizational competency is the context of the organizational knowledge processes. The organizational competency
consists of three elements:
1. the task domain, the domain to which someone, on behalf of his function can apply his knowledge,
2. the authority: that define the extent to which someone can act on the domain of his task, and
3. a knowledge base: the available knowledge and expertise to arrive at the, within the task domain formulated, performance.
Every organizational competency is in principal autonomous: when you have authority you have a certain freedom, how
small it may be. In the organizational competency the expected performance is formulated. People will perform the expected
performance when the organizational expectations and the realization of self interests are close to each other. Through the process
of legitimization people are bound to the organizational competency. Legitimacy can also replace direct control as a way of
coordination actions. Through the competency the other members of an organization know what they can expect from someone.
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This gives the actions a certain predictability and makes it possible to coordinate social actions (Peters, 1989: 65-6). Weber
(1985) calls the process of formulating competencies formalization. Formalization is a cultural process and describes the content
of meaning of the social relationship called organization (Peters, 1988: 275). Through the process of formalization (by
formulating the authority) also a power structure is established. The organizational competency gives the owner certain facilities
to establish influence. The power someone can have is always limited because not all means are legitimate within a certain
competency.
Organizing also has a technical process. This is called standardization. Standardization is the structuring of the sequences
of action through defining rules and procedures (Peters, 1988). Designing information systems is an example of a process of
standardization. I will specify this in the next section.
When people apply their knowledge, their knowledge structure will change. And as a result the existing structure of
competencies will change. Here we have the interaction between process and structure. The existing structure of competencies
(with its power) is the basis for new knowledge processes and through these processes the existing structure of competencies
will change, because the knowledge base is changed.

The Role of Information Technology
The organizational knowledge processes can be supported by information technology. What information technology can
do is twofold. First it gives us data and secondly it contains methods to manipulate data. It allows us to restructure data to seek
for explanations, to make different forecasts et cetera. Information technology offers us techniques to (re)structure our
knowledge. We can obtain other, different information and structure this information not only faster (this is called automation),
but also in new ways. IT offers us possibilities to reshape our knowledge. A user and his or her information technology can be
regarded as a human-machine tandem (Lenk, 1989) (see figure)
The methods that the technology contains are designed by someone. The designer will have a certain image of the (unknown)
user. And he or she will build in certain possibilities and leave out other. In this sense the designer shapes the knowledge
processes of the user, because it is always designed from a certain point of reference (Weick, 1985, Winograd & Flores, 1986).
But for the user the technology offers recourses for gaining knowledge (called methods). And how he will use these methods
cannot be shaped completely by the designer.
To a certain extend the design of technical systems is also a process of reformulating the social order. By introducing a new
technology the owner of the organizational competency can create new ways for gaining knowledge. So through a change of
possibilities of gaining knowledge the organizational competency can change, thereby changing the social structure of the
organization.
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On the one hand the technology affords us to produce
Figure 1. The Human Machine Tandem
certain knowledge, but on the other hand it is the personal
knowledge that eventually leads to the actual use of the
technology. So users will also design to a certain extend their own system. They can use the technology in a different way as
intended and they have, within the organizational competency, the authority to use it as they intend.
The human-machine tandem itself is also constructed. System design can be seen as a process for constructing this tandem.
In traditional methods for data analysis (like ISAC, or NIAM) it looks as if the organizational competency itself must be made
transparent. This is done through analyzing the data someone uses and the related processes. These analysis’ can be used to
specify the features of the system. In these analysis’ there is not connection with the power structure that is related to the
competencies. People have expertise and authority. If the aim of system design is to make the competency transparent the role
of the owner of this competency becomes less important. And resistance to change will be the logical consequence. Furthermore
the knowledge process itself is not a technical process but a social cultural process that cannot be made completely transparent.
The framework a presented here makes it possible to analyze the design and use of information technology. It draws the
attention to the way knowledge is used in an organization and how this is supported by technology. This is a more specific model
that fits in the framework Giddens and Orlikowski have given us.
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task
domain
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